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州（紫阳观测站）设置采样站位，于 2011 年 11 月~2013 年 7 月同步采集了春季
（4 月 1 日~15 日）、夏季（7 月 1 日~15 日，其中 2013 年为 6 月 25~7 月 9 日）、





ng/m3，泉州分别为 150.4、61.0、107.8、126.1 ng/m3，莆田分别为 146.6、63.7、
103.1、99.35 ng/m3，福州分别为 173.8、67.4、125.5、168.3 ng/m3，四个采样点
糖醇类浓度均呈现出了春季>秋冬季>夏季的季节特征，这可能与福建省气象条件
的季节性变化及季节性的生物质燃烧有关，福建省沿海城市的几种糖醇的浓度显























节，LG 主要来自北方气团在东南沿海海陆界面的传输；春季 LG 是外来输入与
本地生物质燃烧共同作用的结果；而夏季气溶胶更多的是代表海洋气溶胶的特征。 







4.在 500 W 高压汞灯的照射下，左旋葡聚糖光降解遵循一级动力学反应，其






海洋背景气溶胶混合进一步稀释 LG 并增加 K+，春季时的比值除福州外与广州
地区接近。 










算结果的 1.2~3.9 倍，可能与 K+的多源性，LG 不稳定性以及估算方法本身不确
定性有关。 
7.河北、山东、江苏以及广东等地区的生物质燃烧对福建省生物质燃烧时期
的 LG 浓度有着一定的贡献，表现在 AOD550 nm值在上述地区显著增大，生物质



































Biomass burning is one of the major sources of airborne particulate matter 
(Particulate matter, PM) and gaseous pollutants, exerting significant influence on 
cloud formation ,radiation budget and air quality, and ultimately affects globe climate 
and human health. The Ambient Air Quality Standards(GB 3095-2012)will come into 
force in 2016.Related policy based on the analysis of PM2.5 sources and chemical 
composition. 
Researches on the influence of biomass burning in china are concentrated in 
Beijing、Guangzhou and Shanghai. The study of Fujian province which influenced by 
the Asia monsoon can enrich the biomass burning areas and provide more reasonable 
PM2.5 control policy. 
Four sampling sites including Xiamen Hongwen Primary School(XM), 
Environmental Protection Burean of Quanzhou(QZ), Xiuyu District Government, 
Putian city(PT) and Ziyang automatic air monitoring station in Fuzhou(FZ)were 
selected to collect PM2.5 in autumn(11.1~15), winter(1.1~15), spring(4.1~15) and 
summer(7.1~15) from November, 2011 to July, 2013.The samples were analyzed for 
water-soluble potassium and sugars. The sources of biomass burning and its 
contribution to PM2.5 were studied, at the same time a chamber was used to simulate 
the emission factors of straw and wood burning, what is more, the stability of LG was 
discussed. The main results are as follows: 
1.The average concentration of Sugars in Autumn、winter、spring and summer 
were 146.1、48.8、125.1、130.0 ng/m3(XM), 150.4、61.0、107.8、126.1 ng/m3(QZ), 
146.6、63.7、103.1、99.35 ng/m3(PT), 173.8、67.4、125.5, 168.3 ng/m3(FZ)respectively. 
Concentration of four sample cites presented spring>autumn and winter>summer. 
This may due to seasonal variation of meteorological conditions and biomass burning. 
Concentrations of sugars and sugar alcohols in Fujian were significantly smaller than 
those in Guangzhou TSP, and stand in the same level with Shanghai, not only because 
sugars focus on coarse mode(except winter) but also related to the regional vegetation 
and climate. 
2.Concentrations of LG (Levoglucosan, LG) were 82.8, 22.3, 63.4, 75.4 ng/m3 in 
spring、summer、autumn and winter respectively, higher in spring、autumn and winter 
















were low indicated that the contribution of biomass burning to PM2.5 were not 
significant for the whole year. Correlation ship among four sampling sites were poor 
except the ship between Quanzhou and Putian in spring and summer respectively 
indicated that biomass burning in Fujian province is of regional. The biomass burning 
activities in Fujian province are mainly in spring and summer. In autumn and winter, 
LG came mainly from northern air mass which transport through the southeast coastal 
ocean lithosphere. In spring, LG was the mixture of external input and the local 
biomass combustion, however, aerosols in summer are mainly represent the 
characteristic of marine aerosols. 
3.K+/Ca2+ is 0.05, which represented typical cities in Fujian province in soil dust 
was selected to calculate no-sea salt and no dust K+. The ratios of LG/PM2.5 and 
𝐾𝐵𝐵
+ /PM2.5 were low in summer and the values are similar to other places, however, 
the result of LG/PM2.5 in autumn and winter was lower than that in Beijing and 
Guangzhou. In contrast, The ratios of 𝐾𝐵𝐵
+ /PM2.5 in spring and summer were quite 
with result in southeast cities in USA, but lower than Guangzhou, while its ratio in 
autumn and winter was similar to Guangzhou but lower than Beijing. 
4.The photolysis of LG followed the first order kinetics reaction, which 
photolysis kinetic coefficient was 0.0045/min and a half-life of 154 min indicated that 
LG is not that stable in environment. 
5.The ratio of LG/𝐾𝐵𝐵
+  in Fujian PM2.5 ranged from 0.12 to 0.52 which is in the 
range of crop residue combustion in Asia indicated that the biomass burning type in 
Fujian is mainly crop straw burning. The ratio in autumn and winter was lower than 
that in Beijing and Guangzhou, In autumn and winter, LG came mainly from northern 
air mass which transport through the southeast coastal ocean lithosphere, and LG may 
decomposition and the fresh air dilute the LG but increase the K+ during 
transportation. The ratio in spring was quite with result in Guangzhou. 
6. LG/PM2.5 is 4.5% was used to calculate the contribution of biomass burning to 
PM2.5.Contribution of biomass burning to PM2.5 in spring、summer、autumn and 
winter were 2.92%, 2.73%, 2.05%, 2.73% respectively for XM,2.89%, 2.53%, 2.35%, 
1.05% for QZ, 2.58%, 2.48%, 2.61%, 1.45% for PT, 2.92%, 2.87%, 2.31%, 1.72% for 
FZ. However, 𝐾𝐵𝐵
+ /PM2.5 is 0.15 was used to calculate the contribution of biomass 
burning to PM2.5. Contribution of biomass burning to PM2.5 in spring、summer、
















1.90% for QZ, 10.19%, 7.22%, 3.07%, 3.34% for PT and 7.39%, 5.31%, 5.49%, 4.13% 
for FZ. The result calculated by 𝐾𝐵𝐵
+  reach 1.2~3.9 times than by LG, during to the 
polyphyly of K+, the instability of LG and the uncertainty estimation of the method 
itself. 
7.Biomass burning in Hebei、Shandong、Jiangsu and Guangzhou and other 
regions can influence the concentration in Fujian province. The values of AOD550 nm 
increase significantly in these regions. Contribution of biomass burning to PM2.5 in 
biomass burning period is 1.7~3.8 times than no biomass burning period indicates that 
biomass burning is a no-negligible source of PM2.5 in Fujian province. 
 
Key words:PM2.5；biomass burning；levoglucosan；water-soluble potassium；source 







































1-1）(曹国良等, 2004; 2005)秸秆燃烧排放的颗粒物和各类污染物最多。 
表 1-1 我国不同生物质燃烧对污染物的贡献率（%） 
Table 1-1  Contribution rate of different biomass burning to pollutants of our 
country(%) 
污染物 秸秆 薪柴 森林大火 草原火灾 
SO2 97.98 0.78 1.08 0.16 
NOX 75.29 23.65 0.86 0.19 
NH3 75.2 24.08 0.61 0.11 
CH4 84.78 14.62 0.47 0.12 
EC 83.21 15.00 1.53 0.25 
OC 91.18 6.67 1.76 0.39 
VOC 46.93 51.66 1.31 0.11 
CO 76.08 23.10 0.65 0.17 
CO2 76.01 23.15 0.69 0.15 
TSP 72.72 25.82 1.30 0.16 
PM10 71.86 26.87 1.13 0.15 
PM2.5 60.94 37.26 1.64 0.16 
在全球范围内，生物质燃烧对大气中飘尘的贡献达到 21%，与海盐（20%），
矿尘（30%）和其它人为过程（24%）相当，成为大气污染的主要来源(Viana et al., 
2008)。生物质在燃烧过程中不仅释放热量，还会直接向环境中排放大量的气体




























表 1-2 生物质燃烧产生的主要污染物及其来源和影响 
Table 1-2 Sources and influence of major pollutants caused by biomass burning 
污染物 来源 对环境和健康的影响 
烟雾 燃烧的碳质颗粒以及盐分 影响能见度、气候和呼吸系统 
CO2 燃烧的主要产物 温室效应 
CO 未完全燃烧的产物 影响对流层臭氧含量 
NOX 生物质固定的 N 氧化 影响对流层臭氧含量，形成酸雨 
SOX 生物质固定的 S 氧化 形成酸雨，影响呼吸系统 
Cl-、Br- 生物质含有的 Cl 和 Br 引起平流层臭氧损耗 
VOCs 未完全燃烧的产物 二次反应污染 
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